Glibenclamide reveals role for endothelin in hypoxia-induced vasoconstriction in rat intrapulmonary arteries.
The present study investigated whether activation of vasodilatory mechanisms masks the involvement of endothelin in hypoxic pulmonary vasoconstriction. Rat intrapulmonary arteries were mounted in microvascular myographs. In arteries with endothelium and contracted with phenylephrine, hypoxia, evoked by exchanging 5% CO2 in air for CO2 in N2, caused a transient contraction followed by a sustained contraction. Hypoxia evoked relaxation in preparations without endothelium. An inhibitor of ATP-sensitive K+ channels (KATP), glibenclamide (10 microM), blunted hypoxic relaxation in arteries without endothelium and enhanced the sustained hypoxic vasoconstriction in arteries with endothelium. Hypoxic contraction was more pronounced in endothelin compared with phenylephrine-contracted preparations in the absence, but not in the presence of glibenclamide. Antagonism of the endothelin ETA and ETB receptors with SB217242 or the combination of BQ123 and BQ788 inhibited endothelin and hypoxic contraction, but the latter only in the presence of glibenclamide. An inhibitor of nitric oxide (NO) synthase, N-nitro-L-arginine (100 microM), evoked contractions, which were left unaltered by SB217242 in hypoxic conditions. In conclusion, hypoxic contraction is mediated in part by an unknown endothelium-derived contractile factor and incubation with glibenclamide shows endothelin enhances hypoxic contraction in part through inhibition of KATP channels. Moreover, inhibition of NO formation in pulmonary arteries does not change endothelin receptor activation in severe hypoxia.